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NASA’s Smail Explorers

asal

s Cost cap at $120 miilion
. ; R FAST UC, Berkeley
e First program to use :
“Faster, Better, Cheaper” |
| SWAS NASA, GSFC
: |
SMEX Satellite . TRACE NASA, GSFC |
Characteristics
+ Weigh between 180 and 250 kg - WIRE Bowie State University |
» Consume between 50 and 200 watts RHESSI { UC, Berkeley
!
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SMEX Program

Mission | Operations Center
» Provide frequent flight cpporiuniies |
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¥ InexpeaSHEand Weieelsey | SAMPEX = Bowie State University
science missions | |
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| Current SMEX Missions
e TN
| satellite || LaunchDate | Service| Mass | Orbit | Passes
: SAMPEX July 3, 1992 3yrs. 157 kg | 550 km x 675 km, 82° 2
i FAST August 21, 1936 1y 191 kg 351 km x 4175 km, 83° 10-12
: TRACE | Aprti, 1088 | 1yr 250kg | 600 km x 650 km, 97.80° | 46 |
| ! { { b ]
SWAS |iDecember5, 1998 | 2yrs 288 kg | 637 km x 653 km, 63.90 2]
’ WIRE || Marcn3,1989  4mo. | 2587kg | 540kmx590km, 9756 | 2 »
% | RHESSI fa\ May 5, 2002 :«y,rs,j{ 304 kg s 587 kmx 600 km 38° | 6-9
I e ey -
i All missions are still active today! .;
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VWhy Reengineer? 7 |
|
Demonstrate Fieet Operations For Future .
Missions with Reduced Risk
; Infuse New Mission Services Technol.
Demonstrate Potential for Mission Operations
Cost Reductions
|
| Continued Value-Added Research from On-
? Orbit Assets
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Timeline for

Future Fleet Missions W

MC
MMS .
STS 4 Satellites 50 satellites

3 satemtes

2005 2008 2008 2012

Lisa
3 satellites

THEMIS
5 satellites
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New Mission Services Technologies ‘% E‘

' GSFC Mission Services Evolution Center (cvsec)

* Provides message-based communication services using
| commercial middieware
i « Publish / subscribe

* point-to-point
« file transfer H
* Makes it much easier tc add new {ools, reduce
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Standardized applicaticn interfaces to the (
i
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» Standardized ground sysiem messages i
i « Telemetry and commanding,
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| « Logs n !
» Prod ing, eic...) !
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Demonstrate Mission Cost Reductions

Consolidation of Hardware and Software to
Support Heterogeneous Fleets

Extend Automation Capabilities to Provide

Lights-Out Operations Beyond Current ,
Capabilities
?
|
, Distributed Operations Between NASA and i

Universities
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| Legend
‘ DiR ‘ Directive Message
! ~ = TLM | Telemetry Message
i ’ HB | Hearibeat Messags
LOG ! Log Message
‘ e I CMD Command
PROC Procedure
Telemetry
| l
| Task 1 o t
Scheduling . setorm ¥ = Voo o S
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Eli farious Inputs i
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Proposed CMD | Command
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Lessons Learned

I

Reduces Integration Time

Component Updates Don’t Impact Entire
System

Use of Small iIndependent Components for New
Functions
Potential for Further Integration

* Ground Stations io MOC

* MOC to Experiment

e P! i 3 ~eilit A Ay
* Scheduling Facilities to MO
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! SWEX Direction in 2005

Advanced Automation

* Routine Operations

* Operators Alerted to Anomalies
i » Autcmatic Pass Scheduling
1 Demonstrate Two Weeks Pass Automation i
| Explore Integration of Other Missions |
{ i
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Additional Information

infarnat
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http://gmsec.gsfc.nasa.gov

E-mail

gmsec{@nasa.goy
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Acronyms

Lo i i

ANSR
CAT
Cws
DPS
FAST
GMSEC
LISA

L}

MC
MMS
RHESSI
SAMPEX
SMEX
875
SWAS
T&C
TRACE
WIRE
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Alert Notification System Router

Criteriz Acticn Table

Command Management System

Data Processing System

Fast Auroral Snapshot Explorer

GSFC Mission Services Evolution Center

Leser interferometsr Space Antenna

Principal tnvestigator

Magnetospheric Consteliation

Magnetospheric Multisczle Mission

Resuven Ramaty High Energy Solar Spectroscopic imager
Soiar Anomalous and #agnetospheric Particie Sxplorer
Smali Expiorer

Space Technology 5

Submillimeter Wave Astronomy Satellite

Telemetry and Command

Transition Region and Corcnal Explorer

Wide-Field Infrared Expicrer

GSAWR005 Corfersnce Manhatian Seach




